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Abstract of JP2000072815 

PROBLEM TO BE SOLVED: To obtain a polymer having at least one specific group at the molecular 
end and useful for light and electron beam-curable resin compositions giving cured products having 
characteristics such as high weather resistance and high rubber elasticity, or the like. SOLUTION: This 
polymer has at least one group of the formula (R is H or a 1-20C organic group) at the molecular 
terminal and preferably has a number-average mol.wt. of >=3,000 and a weight-average mol.wt. 
(Mw)/number- average mol.wt. (Mn) ratio of <1 .8, preferably a (meth)acrylic polymer. The polymer is 
preferably a vinylic polymer obtained by radically polymerizing a vinylic monomer in the presence of an 
organic halide compound or a sulfonyl halide compound as an initiator and a transition metal complex 
preferably containing a periodic table group 7, 8, 9, 1 0 or 1 1 element as a central metal (preferably a 
copper complex, or the like) as a catalyst. The polymer preferably comprises a vinylic polymer obtained 
by the polymerization of the vinylic monomer in the presence of a chain transfer agent. 
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SR&7^2 O^T^^aS/cH: (R' ) 3S lO- 
rn* tt^f S 1 - 2 0 (D 1 I©^fc*il-C* o t , 

10 t^$n^h'Mwvi/a^>i^i, R9^ 



50 



(Y) a (8) 

fcttR10 3&S2i£(±g£tS<!:t, -eft 6te|s]--e£> 

K 2, ^/c«3^r, J/cb«0, K *fc«2*7ft 
lv m«0-l 9©S»r*S. tctcL. a+mb^l 



15 



XCH 2 C (O) O (CH 2 ) k Si (OCH 3 ) 3 , 
CH 3 C (H) (X) C (O) O (CH 2 ) kS i (O 
CH 3 ) a , (CH 3 ) 2 C (X) C (O) O (C 
H 2 ) kSi (OCH 3 ) 3 , XCH 2 C (O) O (C 
H 2 ) k S i (CH 3 ) (OCH 3 ) 2 , CH 3 C 
(H) (X) C (O) O (CH 2 ) kS i (CH 3 ) 
(OCH 3 ) 2 , (CH 3 ) 2 C (X) C (O) O (C 
H 2 ) k Si (CH 3 ) (OCH 3 ) 2 

o-20(?)m ) 

XCH 2 C (O) O (CH 2 ) nO(CH 2 ) m S i 
(OCH 3 ) s > H 3 CC (H) (X) C (O) O (C 
H 2 ) nO (CH 2 ) mS i (OCH 3 ) a % (H 
3 C) 2 C (X) C (O) O (CH 2 ) nO (CH 2 ) 
. Si (OCHa ) 3 . CH 3 CH 2 C (H) (X) C 
(O) O (CH 2 ) . O (CH 2 ) B Si (OCH 3 ) 
a , XCH 2 C (O) O (CH 2 ) a O (CH 2 ) « S 

1 (CH 3 ) (OCHa ) 2 . H 3 CC (H) (X) C 
(O) O (CH 2 ) n O (CH 2 ) B -Si (CH 3 ) 
(OCH 3 ) 2 , (H 3 C) 2 C (X) C (O) O (C 

H 2 ) . O (CH 2 > . -S i (CH 3 ) (OCHa ) 

2 . CHa CH 2 C (H) (X) C (O) O (CH 2 ) 
„ O (CH Z ) B - S i (CH 3 ) (OCH 3 ) 2 

(±fBcDSSW:*JC^r, x««SR, mm, avm, n« 

o, m, p-XCH 2 -Ce H 4 - (CH 2 ) 2 Si 
(OCH 3 ) a s o, m, p-CHa C (H) (X) - 
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*p-CH 3 CH 2 C (H) (X) -C B H 4 - (C 
H 2 ) 2 S i (OCHa ) 3 , o, m, p-XCH 2 - 
C 6 H 4 - (CH 2 ) 3 Si (OCH 3 > 3 , o, m. 
p-CH 3 C (H) (X) -C e H d - (CH 2 ) 3 S 

1 (OCHa ) 3 . o. m. p-CHa CH 2 C (H) 
(X) -C 8 H 4 - (CH 2 ) 3 Si (OCHa ) 8 , 
o, m, p-XCHz -Ce H 4 - (CH 2 ) 2 -O- 
(CH 2 ) s Si (OCHa ) 3 , o, m, p-CH 3 

C (H) (X) -C e H 4 - (CH 2 ) 2 -O- (CH 

2 ) a S i (OCHa ) 3 , o, m, p-CH s CH 2 
C (H) (X) -Ce H 4 - (CH 2 ) 2 -O- (CH 
2 ) 3 S i (OCHa ) 3 , o, m, p-XCH 2 -C 
e H 4 -O- (CH 2 ) 3 S i (OCH 3 ) 3 , o, 
m, p-CH 3 C (H) (X) -C 6 H 4 -O- (CH 

2 ) 3 S i (OCHa ) 3 % o, m. p-CHa CH 2 
C (H) (X) -Ce H 4 -O- (CH 2 ) a -S i 

(OCH 3 ) 3 , o, m, p-XCH 2 -C« H 4 -O 
- (CH 2 ) 2 -O- (CH 2 ) a ~S i (OCHa ) 

3 . o. m. p-CHa C (H) (X) -Ce H 4 -O 
20 - (CH 2 ) 2 -O- (CH 2 ) 3 S i (OC 

H 3 ) 3 , o, m, p-CH 3 CH 2 C (H) (X) - 
C e H 4 -O- (CH2) 2 -O- (CH 2 ) 3 Si 
(OCH 3 ) 3 

[0 0 3 9 ] ±IB3E«tt^ I J^S**-r4W«^ay> 



Ce H 4 - (CH 2 ) 2 Si (OCHa ) 3 . o, m, * 

(R10) s - i (Y). Si - [OSi (R 9 ) 2 - h (Y) h ] . -CH 2 
-C (H) (R 3 ) - R 7 -C (R 4 ) (X) - R 8 -R 5 (9) 



6 



<3W, R 3 . R 4 . R 5 . R 7 % R 8 . RV 
R 1 0 , a, b, m. X, YUlM^C^C ) 
CCD J: 5 &fb^**#W«cH5*-r £ ft h 

(CHa O) a S i CH 2 CH 2 C (H) (X) C 
5 . (CH 3 O) 2 (CH S ) S iCH 2 CH 2 C 

(H) (X) Ce H 5 . (CHa O) 3 S i (CH 2 ) 
2 C (H) (X) -C0 2 R, (CHa O) 2 (C 
H 3 ) S i (CH 2 ) 2 C (H) (X) -CO z R % 



*H 3 ) S i (CH 2 ) a C (H) (X) -C e H 5 , 
(CH 3 O) 3 S i (CH 2 > 4 C (H) (X) -C e 
H 5 , (CHa O) 2 (CH 3 ) S i (CH 2 ) 4 C 
H (H) (X) -C e H 6 

(±ia©#s;cctei»T, xtt*3s, mm. ttcteav 
m, RBK*8i-2 0O7^;« 4 7';-;H 4 r 

[0 04 0 ] ±tat FP + '>JH^WiAa^Wfc 



(CHa O) 3 S i (CH 2 ) 3 C (H) (X) -CO 40 m. £fc«^ny>fb*;v*^Wt^<t UX&fttcM 



2 R. (CHa O) 2 (CHa ) S i (CH 2 ) 3 C 
(H) (X) -C0 2 R. (CH 3 O) 3 S i (C 
H 2 ) 4 C (H) (X) -CO z R, (CHa O) 
2 (CHa ) S i (CH 2 ) 4 C (H) (X) -C0 2 
R, (CHa O) a S i (CH 2 ) 8 C (H) (X) - 
C0 2 R. (CHa O) 2 (CHa ) S i (CH 2 ) e 
C (H) (X) -C0 2 R, (CHa O) 3 S i (CH 



HO- (CH 2 ) „ -OC (O) C (H) (R) (X) 

(±ia©-sa:«:*5i»T, x\tmm. mm. ztcteav 

SR. Rit7km&**Mtvtm& 1-2 0cdt;u+;uS, 

7 'J -^i, 77^t;H, n«l-2 0©IS) 



a ) s C (H) (X) -Ce H 5 , (CH 3 O) 2 (C* 

H 2 N- (CH 2 ) » -OC (O) C (H) (R) (X) 
(ifBOS^fCfcHT, Xtei&m, £tc\ZBV 50 SR. RWM^^/clJ^ 1 - 2 0©7J^^ 



(10) 

17 

±iax^+^S^-oW«^n>r>{b^, ^/dJAD>r' [0 04 1 ] 
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(CHa) 




[0 04 2] (_hg2©&3£{C*s(,>-C> X«&*. 

£fc«3^s&. Rti7k^n^Sfc«^*i5[ i-20©r 

;U+;US, 7 y - A-S, T7JU+;US. n«l~2 0CD 



[0 04 3 ] 
Ubl 3] 



ojn.p- X — CHz-OjHU-CHa — X 
<vn.p- X — CH 2 — CeH4-CH2~X 



CH 3 CH3 
x — CH2— CeKj-^Hj— X 
CH3 CH3 



r 




M <pH3 yn 3 
(CH2)n"9 X X — Cp (CHgJ-C X 





COgR 



COgR 



CX> 2 R 



T 



(CHaJ-C X X 

COR COR COR 




<j5H3 ^5H3 





COR 



<st*. r«k*»i-2 ocdt;v^;i/S, tu-;^ tutor 9 

nttO-2 0CDK», Xtt«*> JUS* Sfctta?*) 



X— CHa-y-CH 



X X — <pH — jp- 
CH3 O 



<p^ x x — cp (p— X 

CH3 CHg O CH 3 



(j5eH 5 (j^Hs 
X-CH— (CH^—CH— X 



[0044] 



Hfcl 4] 



(11) 
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J- 
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? 



X— CH2-6-O— (CKWnO— C— Chfe— X 

X— CH— O-O— (CHzJnO— C— CH — X 

X — C O—O — (CH^n 

CH 3 CH 3 

nl20~2 OCDfiEfe. XKSfcfc, £fctt3*JB) 




X— CH2- 



rr 



CH2 — X 



X— 



rrrr 

CHa O O CHg 



CH— ^ — I — CH — X 



^■p- x— CHa-c— o- cju— o— C— CH2— X 



? H 

O— CeH*— O— C— CH — X 



C C— 0-CsH 4 — 

CH3 

of**- X — SOa-CeH 4 -SQ2— X 



? f 




CHa 



[0 04 5 ] £>ft£ Q COS^CC*Jl^rflBl>6 

;l/T;U^-;U, tert -z/^-)lT)U^—)^(DT)l^ 

Vx h y^fo^ h y JWRjgML stlx^ik 

u>#-#*- 

ft, *ii!ifett2H5(i4I^urii^ci#r* 



»i0<tt5 0-1 5 0'CT*-5 o 
[0 04 6] aMMMO (rP7-) tffliri^y** 



40 ^m^msmm^mAf^ 

-CR' R 2 X (2) 

(31*. R 1 , R 2 tt. b^^y-7-(Dx^U>S 

^ttfpaccte^bfc*. xtt, oat xb; 3^ 

[0 04 7] 
Mfcl 5] 



21 



(12) 



r 



CH 2 
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(3) 



t^;i^fii=rf*<h v HBS4 

[0 04 9] 
Hbl 6] 



r 



CH, 



(4) 



* [0050] (a*. r«*jr. m.mn 1 ~2 

[0 0 5 1 ] 
[ftl7] 



*20 



HO — R 



? 

o 



CH, 



(5) 



[0 05 2 ] Rtt**> gSRKl-2 

OCDW^S^a-Tc, R* \*mm2^Z 0©2fflfi<D#» 

Lfc^^n^fbfc, *fctt^ay>fb*^*-JWb 

[0 0 5 3 ] — Mj£3X~m:ZtlZit&m£ LXtefticm 
£3 tittle. RO*#WiUr», -H, - 

CH 3 , -CH 2 CH 3 . - (CH 2 ) n CH a <n« 40 
2-1 9<Dffi»**-T) v -C 8 H 5 , ~CH 2 OH, 

-cn, m&mtfhti* *?sl<w:-h> -ch 3 r* 

7xf jiz/y-t^^A^ ^ > v 7* b^>>>;t/7> J e^ 
T h7W7>^^A^t>W^^t^'j 50 



titter, ^JBWRl^**fc*Stt^*^*L/ 

ft£ 0 SJ£«rtf5S«»a:|R3e3ti3tcl»*J, HKteO-7 
0 °CT\ S^©*»**^TSfcftfc# £ L < tt 5 

[0054] jfcffitcTmm&m-rzv-frmm&mt. 



(a) ^x.«7k^S^feo^:^v-^^2CD^y v-£ 



-I 



« 



(13) 
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M + C- (R ! 1 ) (R 1 2 ) - R 1 3 - 
<SM>> R 1 1 , R 1 2 , R 1 3 , M + BLbfECCHC) 
R 1 1, R 1 2 (D^lRSISiOTB:. -CO z R, - 
C (O) Rte^Df-CN^tcSfSUl^o £/c, M + <t 

[005 5] (d) — jRSll 2 6C^3tiS 10 

HO-R 14-0' M + (11) 

R 1 4 1 - 2 0 © 2 Sir 1 ffl 

HO-R' 5 -C (O) O" M + (12) 

R 1 5 ttfiJSIS^ *tett«ai» 1*^2 002 

lr>) 20 

(e) W*.tf#H¥4 - 1 3 2 7 0 6 &£CC^3ti-5 «fc 
[0 05 6] ( f ) 9$f^fl2 5 9 44 0 ZmcfjkZtiZ 

tt, Wt«* -H, -CH 3 , -CH 2 CH 3 . ~ (C 30 
H 2 ) a CH 3 <ntt2~l 9©S8K*«r) . -C. 
H 6 % -CH 2 OH, -CN, «3^Cf6tl. »£L< 
»-H, -CH 3 -C&Zo 

[005 7] -W5tI$tiS1b^i LTttWKllE 
5£3ftftl>**, RQWHUiltB, -H, - 

CH 3 , -CH Z CH 3 , - (CH 2 ) n CH 3 (nte 
2-1 9(DSSR*^"T) , -C e H 5 , -CH 2 OH v 
-CN, 3£#W6ft, »*U<«-H. -CH 3 "C* 
& e *f*Wttfb^»iLrtt, -***yjU«2-t FP 
* V ^ n t* ;l, j&s^tf 6 ft & . 40 

[0058] *9m<o^zmfwmiVEmmi&. ± 

ttttflgWr**. ^Wtcffl^6ft43feS^H^S»JiL 

F?x s> % 3 -^O^JlTte b7 * s 
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(c) HK1 0*sW6ti5<fc5a*Bta«rWr*S 
-OH (10) 

y> v 4-7'J^7th7xy>, p -^T*fe^;l"^> 
-fe*> 4 3 -M h*rzy<lsV7 * 4-^^;U-^>V r 
7xy>, 4-^DPO^x/> 4 4, 4 '-5P> 
h + S/^O^ 4-^PP-4' -^>^;U-< 

yV7*s>. 3-^na*it>F->, 3, 9-2>* 
naW>h-X 3-^nn-8-/^t>h- 

>^f;bx-f;K tr^ (4-Wf;b7^7x^ 

++t>F->fW&tis, cft6cDggj^j«#a 

i'OfeSRS^T 5 ><fcffi^fe-f±/cfe(D*^f 6ftSo 
[0 0 5 9] *fc, ifii»51-*«^H>«(4Ur, is*^ 

RiRttH>r*>a»4iUr«, 6 50-1 5 00 nmO 
(H«a)*x*^4 r -t«!B-r». W*.itft*HPF3 - 1 1 
1 4 0 2#, #13^5 - 1 9 4 6 1 9#&*«WC||jn3 

ft r i ififS«*#» JKffii * > - # u - b m A * 
[0 060] 3M^ii*^©*sp«tt*4tor*ec*w 

^(Dfi^ftl 0 OSR^^LT, 0. 0 0 1 - 1 OfiSSB 



S. T^yP-Fy^l/S, N-t'^l/b'D 

SfK-r-s u*) r^y^s*^fe©3&s»*o^. 

[0 0 6 1 ] ilEO^^v-CD^^t Utti, (^ 

d?) 7^'ju-^y7- iBttr^yu-F. n- 



(14) 



25 



y;k N-t'^fn y K>, r^y^Ts Favt^v 



#gg 2000-72815 
26 

[0 06 2] 
[{bl 8] 



H g O=<>t-C^OCH 2 CH 2 -^OCH 2 — ^ 

H 2 C=CH— i-foCHaCHa-^-OCaHB 





[0 06 3] 



(15) 



27 



*3fH2 0 0 0-7 2 8 1 5 
28 



H2C=C— C OCHaCHaO (-O^CH 2 -)^(>}jj-H 



H if 



H t / \ 



„ I 




[0 064] 



Ut20] 



(16) 



29 



0 0 0-72815 

30 



if 



H 2 c=Ch+-c — och 2 ch 2 o 




r? 

H 2 C=C — C — OCH 2 CH 2 — NCO 



? 



H 2 C=CH-C— OCH2-fCH2)^CI+-^CH-fCHz^-CH3 

O 



PH3 




NHCH 2 -^ J — O— CH 2 -CH— -CH 2 

CH 3 



[0065] 



Ut2 1 ] 



0-7) 



31 



if 



H 2 C=C— C— OCH 2 — r^^N^ 



H 2 C=CH-C-fOCH 2 CH^j- 



&m2 0 0 0-72815 
32 




? 

o 





[0 06 6 ] 



*30* [ft2 2] 



? 



OCH 2 CH 2 — (-CFaCFaJjpF 



f 



H 2 G — C C - "OCH2CH2 — CqH-(7 



[0 06 7] 7s 



y ^-ji/tfyr/ptf+^r* y u- 



50 



— K b'X7 J :/-Jl/F4<yxh^^7^ , ;i/-h ) 
b 4 X7xy^A*yxF^7^yi/-F, t?^> 

^x'j^ y h-A^y^**^ y f^*-** yu^h, 

F yx (fc KD + ^xf;l/) >fyV7^U- F#y^* 

-y*^ y KH'jT^yu-F, f y^>^of^>^fa 

-)l>z/T2 y h 2 - (2-7^'JD>fM+>'- 

1, 1 ->^^^;i/) - 5-x^-5-r^yp>f;i/t 



(18) 

33 

f h^x^uvyy a— jh/t^ y K i. 9 - y 
7x^^7^ax^>r^y u- Mtfm> * 

^i/7^yu-F«m COOHift4x^5/7 

^yi/-F«, ^y^^w^yfh7y?u>^ io 

e-^^n^^F^WJxxr;^ 
#y:/nt:u>£f ya— ;k ^■jxfu>^y 

y>fy7>x 7ksi^y^^x> 4 ?mm^ 

5/-fyw*-K y*n>s?^y^7* — K ^7 
*.x.;i/y ys/T*- K ^*tM*u>y-f y 

n/c»)u^>«*iiM(^^) 7^yu-F 20 

{tFn : i : ^x«(^^)7^yi/'-K tFP+^> 
7 , atVK^^)7^yi/'f 4 tFn+^^;K^ 

3?) 7^ y u— K ^>^xyxy 1— ;i/ h y 7 # y u 
-M£) *j^s«T»6ftfc*u*>7*yu-h* 
Will, ±E#y*-;i/tcx^^;ute^*^Lr (^#) 

[0 06 8] Ctl^^^v-R^y^H^ 

7^y;^MSt S^v-Rtf/Xtttfy 30 

37-0pWitt, 2 0 0 0«TT*SC4*if 
* L < , 1000 «T-e* 4ct#, fflfctt **a*Ft?* 

[0069] ^moytRzfm^mmimmfm^mit 

[0 07 0] 
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yx*u>8ifffflr*a>fc. 

*«Uiorr^yji/M^^**^u. SW^ii 

0 9 0 0. fri-mStt 1 • 12 (DW^JSfc^SRSfcJ^o 

#y (7*y;u»y^u) *»fc. C0i^ft2o. 0 

gCC % y$*yjUR#y9Attl . 6 4gW, 
t2 0rWl/c e KjeS^ft*l1«i*;U (5 0m 
L) TMMRU ^SP£«M0fc o »«*MCc»Ri^ 
)l ( 1 5 OmL) t?#JRU **5<fcCf^ ^ >r*gt^L 
/c 0 flMNa2SO* T*a»U »£6#*«ffiS* 
•T^CiCciO, W^Ste^^yn^gfcWT** 
y (T^y^K^il/) *»fc. K^ttlfl^SfcDK: 

»A3ft/c-*##y h nmr^ocj:^ 

1. 5 2ii*CS>o/c„ 

[0071] mmm2 

#y (7*y^i^^^) 2. og(c k -c>yyxy> 

(25. 2mg t 0. 138mmolK ^X^/-;l/ 
y^;l/T^> (0. 0 79mL, 0. 6 9 1 mm o 

i ) , teitf^xx^a-Fx-jA^u y K (3 5. 

0mg 4 0. 1 1 1 mmo 1) <fc<il^L/c 0 
[0 07 2] mS#l3 

mmm 1 y u^s**** 

#y (T^y;UK^^^) 3. Ogr&t, ^>^7xy> 
(0. 2 0 7mmoK 50ii%»Sx^;^I) , 
^x4ry-;W^UT ^> (0. 119mL, 1. 0 3 
6mmol)m, <k<iS^U/c. C<D& 5&£LTf# 

f^, SBE*SB^>^*fflC\ 5 0 cm(3[)JSS*BE«ri 0 

±EWb»^6 3#5r.y>^K»>t*JT%afir, .ft 

SO. 3 4MP afciOWW5 6%r£>-?fc (»J^ 
*ft=: 2 3U ?|®0ag2 0 0mm/^) . 
[0 07 3] Jfctfcffl 1 

mmm 1 r» ^n/cM^tcy * * y a w ;us£*tr £ 

#y (T^y^R^^Jb) %^7^X«±«:^L/, rSJi 
*SS^>^?rffll\ 5 0cm(OHR«ffiHt-C2 0»BI, * 

[0 0 7 4] tb«^2 

«fc«ir»6nfcW5S««:****wr-5#y (r^ 

y;u^^^;b) 2. Ogtc, •^>v r '7^y> (2 5. 2 

nig, 0. 138mmol). ^x^y-;M^W$ 
>(0. 079mL, 0. 6 9 1 mm o 1 ) . *$<t^ 



(19) 

35 

v a-F-'JA^ay f (35. omg, o. l 

1 1 mmo 1 ) *JDA, J:<m^0tc o CCDcfc^KLT 

9>p r «rffll^ 5Ocm0ME8r2Om **JH 
[0 07 5 ] 
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